In vivo biodistribution and excretion studies. Female Balb/c mice bearing MCF-7 tumors were intravenously injected with GNMs or Au-DNA particles without α-CDs at a dose of 50 mg/Kg. At different post injection times (4, 8, 12, 24, 48 , and 72 h), mice were sacrificed, and the major organs (heart, liver, spleen, lung, kidney) were harvested. The AuNPs in the organs were dissolved by treatment in a strong acid solution (HCl:HNO 3 :HClO 4 = 3:1:2, v:v:v) and subsequent heating. The solution was diluted with water to 10 mL, and the content of Au was measured via ICP-AES. For excretion studies, the feces and urine of mice treated with gold nanomachines were collected at different post injection time (0, 1, 2, 4, 8, 12, 24, 48 and 72 h) , and treated them with aqua regia to solve gold nanoparticles. The samples were analyzed by ICP-AES. As a control, the same amount of GNMs was dissolved using the strong acid solution and treated with the same protocol.
In vivo tumor therapy and antitumor efficacy. When the tumor volume reached approximately 120 mm 3 , the mice were divided into five groups (n ≥ 5) and subjected to different treatments: i, control (PBS); ii, laser irradiation only; iii, Au-DNA1-αCD×2 + laser; iv, Au-DNA without α-CDs + laser; v, the GNMs + laser. The injected dose was 50 mg/Kg, and 808 nm laser irradiation was performed at 8 h post injection; the laser irradiation lasted for 5 min, with a power density of 1.5
W·cm -2 . The tumor volume and the body weights of the mice were measured every other day for 14 days. The survival outcomes of the mice were determined by tumor volumes greater than 1 cm 3 or clinically mandated euthanasia. Haematoxylin and eosin (H&E) staining was carried out at 12 h post-treatment for the tumors and at 7 days post-treatment for the five major organs. Caspases-3 and Ki67 staining were carried out at 12 h post-treatment. Table S1 . DNA sequences employed in this work.
Oligonucleotide Sequence DNA1 5′-SH-CTC CTG TGA AGC GCT-pyridine-2-imine-3′ DNA2 5′-SH-AGC GCT TCA CAG GAG-pyridine-2-imine-3′
pH7.4 pH6.6
Fig. S1 Photograph of the GNMs at pH 7.4 and 6.6 in PBS buffer. The colour changes from burgundy in neutral pH to dark-violet in mildly acidic conditions. 
